Microsecond isomers in the In and Cd isotopes, in the mass range A = 123 to 130, were investigated at the ILL reactor, Grenoble, using the LOHENGRIN mass spectrometer, through thermal- 
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Two different experiments have been performed to explore the In and Cd region in the vicinity of 132 Sn. In the first one, devoted to the odd masses, both the conversion electrons and γ-rays were measured while in the second, devoted to the even masses, only γ-rays were measured.
The nuclei of mass A=123, 125, 127 were produced by thermal-neutron induced fission of 239 Pu and 241 Pu. The LOHENGRIN mass spectrometer has been used to separate the fission fragments (FFs) recoiling from a thin target of about 400 µg/cm 2 , according to their mass to ionic charge ratios (A/q). The FFs were detected in a gas detector of 13 cm length, and subsequently stopped in a 12 µm thick Mylar foil. Behind the foil, two cooled adjacent Si(Li) detectors covering an area of 2×6 cm 2 were placed to detect the conversion electrons and X-rays de-exciting the isomers, while the γ-rays were detected by two large-volume
Ge detectors placed perpendicular to the beam. Details on the experimental set-up can be found in [1, 12] .
To produce the nuclei of mass A=126, 128, 130 a thin target of 241 Pu of about 400 µg/cm 2 was used. The FFs were detected in a ∆E − E gas detector to achieve very good mass resolution, and the γ-rays in two germanium detectors: one Clover detector (efficiency ∼ 150 %) and one triple cryostat of the Miniball array [13] . The efficiency for γ-ray detection of the second set-up was higher than the first one, making the study of nuclei with low production rates possible.
III. EXPERIMENTAL RESULTS

A. 123 In
A new µs isomer has been found in 123 In. In the γ-decay spectrum of the mass A = 123 in delayed coincidence with the FFs (see fig. 1 allow this isomer to be attributed to 123 In, the only element along with 123 Sn which has sufficient production yield. The γ-ray of ∼ 138 keV connecting the 13/2 + level to the 11/2 + level was not observed, due to the low expected relative intensity (∼ 6) deduced from the intensities of the observed transitions reported in table I. The half-life of the isomer is 1.4(2) µs, as shown in fig. 1 . Due to the poor statistics, it
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was not possible to observe the conversion electrons in coincidence with the γ-rays of the isomeric decay. However, in the Si(Li) spectrum in delayed coincidence with the FFs of mass A=123, an electron line of 27.5 keV decaying with a half-life comparable to the γ cascaded was observed (see fig. 1 ). The non-observation of another electron group suggests that this line corresponds to L conversion electrons of a transition of 31.5 keV. A value so close to the binding energy of the K electrons explains the non-observation of the K-X rays. Assuming that this low-energy transition has an E2 multipolarity, a value of B(E2)=3.3(5) W.u. can be deduced.
B. 127 In
We have observed in the present work a 9.0(6) µs isomer which decays by a cascade consisting of a strongly-converted E2 transition of 47 keV, and two γ-rays of 221 and 233 keV in coincidence one with the other (fig. 2 ). The two γ-rays were the same as those first observed by Hellström et al. [7] , and the reported value of the half-life 13(2) µs is in rough agreement with that found in this work (see table II ). Moreover, these authors also observed an abnormally high number of counts in the first 500 ns interval of the time spectrum and suggested the possible presence of two isomeric states in 127 In. We have not observed the short component in our data and we feel that, if it exists, its half-life is shorter than ∼ 0.5 µs.
The Si(Li) spectrum obtained in coincidence with any of these two lines ( fig. 2) shows the characteristic indium X-rays, and the K and L conversion electrons of the isomeric transition.
The multipolarity of the transition is E2, and B(E2)=0.3 W.u. was deduced. 
C. Odd-odd Indium isotopes
In this work, the half-lives of the previously-known isomeric transitions in 130 In [7] , 128 In [15] and 126 In [7] were measured. The result of this work is reported in table II, where the values obtained in previous works [7, 8] half-lives longer than 0.5 µs in the heavy Cd isotopes.
IV. LEVEL SCHEMES OF ODD-IN NUCLEI
The heavy In and Cd nuclei, with neutron and proton holes inside the 132 Sn core, are characterized by the presence of two high-spin states, πg spectrometer [1, 11] . All the reported levels are in the vicinity of the yrast line, therefore the low-spin levels fed in previous works by β-decay experiments are not shown in fig. 4 . Fogelberg et al. [5] have found a 5 ms isomer in 125 In which decays by an M 2 transition to a 9.4 µs isomer which itself decays by a γ-ray cascade to the 9/2 + 125 In ground state.
We have also observed the decay of the µs isomer and agree with the previous level scheme and the E2 and M 1 mutipolarities measured for the 56 and 43 keV transitions respectively. The isomer in 123 In decays by an E2 transition and a γ-ray cascade to the 9/2 + ground state. The simultaneous feeding of the 11/2 + and 13/2 + levels at 1027.4 and 1165.8 keV,
respectively, suggests a spin and parity assignment 13/2 − or 15/2 + for the 2047.5 keV level.
The negative parity assignment is preferred by analogy with the heavier In isotopes and is reported in fig. 4 , but a positive parity cannot be completely ruled out.
V. SHELL MODEL CALCULATIONS IN INDIUM AND CADMIUM ISOTOPES
Our shell model study of the indium and cadmium isotopes has been performed using a realistic effective interaction derived from the CD-Bonn nucleon-nucleon potential. The 132 Sn nucleus was considered as a closed core, the proton and neutron holes occupying the levels in the 28-50 shell and the 50-82 shell, respectively. We have assumed an effective proton charge e π =1.35 e, as a result of a study performed on the N=50 isotones [16] , and an effective neutron charge e ν =0.78 e, which reproduces the B(E2; 10 + → 8 + ) in 130 Sn. Details on the calculation can be found in [11] and references therein. The results presented in this section have all been obtained by using the OXBASH shell-model code [17] .
A. Odd In nuclei
In fig. 5a , 
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The main discrepancy between experiment and theory occurs for the 11/2 + level, which is overestimated by 300 keV. This is not surprising since it originates essentially from the coupling of the 2 + state in 130 Sn to the g 9/2 proton hole, the energy of the former, as we have already seen, being overestimated by the theory.
From fig. 5b 
B. Even In nuclei
Nuclear structure information is very scarce for the heavy odd-odd In nuclei. However, the 1 − , 3 + and 1 + states, resulting from the coupling of a proton hole g 9/2 with the neutron holes h 11/2 , d 3/2 or g 7/2 , respectively, are experimentally known [18, 19] increasing the number of neutron holes. However, as for the aligned 29/2 + state in 127 In, the decrease is underestimated by the calculation.
The very recent results of a shell-model calculation for 130 In by Dillmann et al. [18] are also reported in fig. 6 (Th2). Although in this work the two-body matrix elements are also derived from the CD-Bonn potential, the energy of the 1 + state is underestimated by 738 keV, which is in strong disagreement with the outcome of our calculation.
In conclusion, the shell model reproduces rather well the levels of 14 In the vicinity of the two closed shells of 132 Sn the µs isomers are very abundant and disappear rapidly far from them [1] . However, below Z = 50 they disappear suddenly for the Cd isotopes, no isomers having been identified up to now in the even-mass ones.
Neutron-rich 126 Cd and 128 Cd isotopes were recently produced [2] at ISOLDE from the beta-decay of Ag isotopes. However, only the first 2 + and 4 + states were identified and are shown in fig. 7 . The value of E(4 + )/E(2 + ) ∼ 2.2 suggests that some degree of collectivity is present in these two nuclei. However, the authors of [2] have taken this as a possible evidence for a weakening of the spherical N =82 neutron shell below 132 Sn.
Our shell-model predictions for these two nuclei are reported in fig. 7 shorter than the time of flight of 2 µs of the FFs through the LOHENGRIN spectrometer and could explain the non-observation of these isomers in our work.
It is now interesting to compare 128 Cd with 204 Hg (fig 8) , since the latter has two neutron and two proton holes inside doubly-magic 208 Pb (fig 8) and possesses some degree of collectivity. For 204 Hg, which is easier to study because it is on the line of stability, the energy levels and E2 transition rates have been reported in the literature. This nucleus presents a nice collective band based on the ground state and is characterized by a E(4
ratio, which is larger than the one measured in 128 Cd. Rydström et al. [20] ever, the present information on this nucleus is too scarce to conclude that the collectivity is a consequence of the shell structure and more experimental data are needed to clarify the situation.
VI. M 2 AND E3 TRANSITION PROBABILITIES IN SN AND IN ISOTOPES
In 
